Effect of 1,25-dihydroxyvitamin D3 on adenylate cyclase and protein kinase C in pig epidermis.
1,25-dihydroxyvitamin D3 (1,25(OH)2D3) is suggested to be involved in the regulation of keratinocyte proliferation and differentiation. Recent evidence also indicates its potential value for the treatment of psoriasis, where the alteration of various transmembrane signalling systems has been well documented. Using porcine epidermis, we investigated the effect of 1,25(OH)2D3 on adenylate cyclase and protein kinase C systems, both of which are markedly altered in the psoriatic hyperproliferative epidermis. The effect was compared with that of another anti-psoriatic agent, hydrocortisone. Neither 1,25(OH)2D3 nor hydrocortisone revealed any effect on cyclic AMP levels or adenylate cyclase responses of epidermis. Long-term (24 h) hydrocortisone treatment, however, resulted in increased beta-adrenergic-, and prostaglandin E-adenylate cyclase responses. 1,25(OH)2D3-treatment had no effect on the epidermal adenylate cyclase responses following 24 h of incubation. The addition of both 1,25(OH)2D3 and hydrocortisone to the incubation medium resulted in the attenuation of the hydrocortisone-induced beta-adrenergic-, and prostaglandin E-adenylate cyclase responses of the epidermis. Neither agent had any effect on the cholera toxin-induced and forskolin-induced cyclic AMP accumulations of the epidermis. Neither 1,25(OH)2D3 nor hydrocortisone had any effect on the epidermal protein kinase C activity. It has been suggested that various anti-psoriatic agents might reveal their effect through the modulation of the adenylate cyclase system. Since 1,25(OH)2D3 had no effect when it was added singly to the incubation medium and rather inhibited hydrocortisone-induced adenylate cyclase stimulation, it is suggested that 1,25(OH)2D3 reveals its therapeutic efficacy through the mechanism, probably independently of the adenylate cyclase system.